An Automata-Theoretic Approach to Branching-Time Model Checking - Kupferman, Var... Page 1 of 3 



Altemate document: Details An Automata-Theoretic Approach to Modular Model Checking (98) Oma 

Kupferman, Moshe Y. Vardi 



An Automata-Theoretic Approach to Branching-Time Model 
Checking (1998) (Make Corrections) (86 citations) 
Orna Kupferman, Moshe Y. Vardi, Pierre Wolper 
Journal of the ACM 

^t?^ Bookmark in CiteULike 
CitC^SCGf H ome/Search Bookmark Context Related 



Links: ACM DBLP 



View or download: 
rice.edu/^vardi/papers/cav94rj . ps.gz 
berkeley.edu/-sriramr/orna. paper.ps 
Cached: PS.gz PS PDF 

Image U pdate Help 
Problem Downloading? 
From: rice.edu/CS/Verification/ ( more) 
(Enter author homep ages ) 



(Enter summar y Rate this article: 1 2 3 4 5 (best) 

A ^ * T r I- t 1 1 • r 14 * i u Comment on this article 
Abstract: Translating linear temporal logic formulas to automata has 

proven to be an effective approach for implementing linear-time model-checking, and for obtaining many 

extensions and improvements to this verification method. On the other hand, for branching temporal logic, 

automata-theoretic techniques have long been thought to introduce an exponential penalty, making them 

essentially useless for model-checking. Recently, Bernholtz and Grumberg have shown that this exponential 

penalty can be avoided, ... (U pdate) 

Cited by: More 

The Complexity of Enriched -Calculi - Piero Bonatti Carsten (Correct) 
Verification of Open Systems - Orna Kupferman Hebrew (Correct) 
Automata-Theoretic Techniques for Temporal Reasoning - Vardi (2006) (Correct) 

Similar documents (at the sentence level): 

9.2%: An Automata-Theoretic Approach to Branching-Time Model., - Bernholtz, al. (1994) (Correct) 
6.2%: An Automata-Theoretic Approach to Modular Model Checking - Kupferman, Vardi (1998) ( Correct) 

Active bibliography (related documents): More All 

0.7: Using Automata to Characterise Fixed Point Temporal Logics - Kaivola (1996) (Correct) 

0.5: The Formal Reconstruction and Speedup Of The Linear Time.. - Goyal, Paige (1997) (Correct) 

0.4: Alternating Automata: Checking Truth and Validity for Temporal.. - Vardi (1 997) (Correct) 

Similar documents based on text: More All 

0.9: Pushdown Specifications - Kupferman, Piterman, Vardi (2002) (Correct) 
0.7: Two-Way Alternating Automata and Finite Models - Bojanczyk (Correct) 
0.5: Constructing Automata from Temporal Logic Formulas: A Tutorial - Wolper (Correct) 

Related documents from co-citation: More All 
29: Model Checking - Clarke, Grumberg et al. - 1994 

26: Design and Synthesis of Synchronization Skeletons using Branching-Time Temporal (context) - Clarke. 
Emerson -1981 

26: An automata-theoretic approach to automatic program verification (context) - Vardi, Wolper - 1986 
BibTeX entry: ( U pdate ) 

O. Kupferman, M.Y. Vardi, and P. Wolper. An automata-theoretic approach to branching-time model checking. 
Full version ofCAV'94 paper, 1998, URL: http://www.cs.rice.edu/-vardi/papers/cav94rj.ps.gz. 
http://citeseer,istpsu.edu/kupferman98automatatheoretic.html More 

©article { kupf ermanOOautomatatheoretic, 

author = "Orna Kupferman and Moshe Y. Vardi and Pierre Wolper", 

title = "An automata-theoretic approach to branching-time model checking", 

journal = "Journal of the ACM", 



http://citeseer.ist.psu.edu/kupferman98automatatheoretic.html 



10/22/2007 



An Automata-Theoretic Approach to Branching-Time Model Checking (Extended Abstra... Page 2 of 3 



volume = "818", 

publisher = "Springer-Verlag", 

address = "Standford, California, USA", 

editor = "{David L. Dill}", 

pages = "142 — 155", 

year = "1994", 

url = "citeseer.ist.psu.edu/175303.html" } 
Citations (may not include all citations): 

1097 Automatic verification of finite-state concurrent systems us., (context) - Clarke, Emerson et al, - 1986 
434 An automata-theoretic approach to automatic program verifica.. (context) - Vardi, Wolper - 1986 
230 Checking that finite state concurrent programs satisfy their., (context) - Lichtenstein, Pnueli - 
1985 ACM DBLP 

221 Specification and verification of concurrent systems in Cesa.. (context) - Queille, Sifakis - 
1981 ACM DBLP 

177 Temporal logic can be more expressive (context) - Wolper - 1983 DBLP 
165 Theoretical Computer Science (context) - Kozen, the et al. - 1983 

162 Automata-theoretic techniques for modal logics of programs (context) - Vardi, Wolper - 1986 ACM DBLP 

139 Reasoning about infinite computations - Vardi, Wolper - 1994 ACM DBLP 

137 Local model checking in the modal mu-calculus (context) - Stirling, Walker - 1991 

1 31 The complexity of tree automata and logics of programs (context) - Emerson, Jutia - 1 988 ACM DBLP 

120 Handbook of theoretical computer science (context) - Emerson, modal - 1 990 ACM 

1 14 The temporal semantics of concurrent programs (context) - Pnueli - 1981 ACM DBLP 

112 Memory efficient algorithms for the verification of temporal.. - Courcoubetis, Vardi et al. - 1992 ACM DBLP 

106 A linear-time model-checking algorithm for the alternation-f.. - Cleaveland, Steffen - 1993 

100 mu-calculus and determinacy (context) - Emerson, JutIa - 1991 

66 A temporal fixpoint calculus (context) - Vardi - 1988 

58 Alternating automata on infinite trees (context) - Muller, Schupp - 1987 ACM DBLP 

45 Deciding full branching time logics (context) - Emerson, Sistia - 1984 

40 the weak monadic theory of the tree and its complexity (context) - Muller, Saoudi et al. - 1986 

40 Automated temporal reasoning about reactive systems - Emerson - 1994 ACM DBLP 

40 Improved upper and lower bounds for modal logics of programs (context) - Vardi, Stockmeyer - 1985 

37 the temporal logic of programs (context) - Lamport, sometimes et al. - 1980 

29 line model-checking for finite linear temporal logic specifi.. (context) - Jard, Jeron - 1989 

26 Weak alternating automata give a simple explanation of why m.. (context) - Muller, Saoudi et al. - 

1988 DBLP 

25 and temporal logics (context) - Emerson, tableaux - 1985 

23 the membership problem for functional and multivalued depend., (context) - Beeri - 1980 
20 On model-checking for fragments of - calculus (context) - Emerson, JutIa et al. - 1993 
1 9 Yet another process logic (context) - Vardi, Wolper - 1 984 

9 A linear local model checkingalgorithm for CTL (context) - Vergauwenand, Lewi - 1993 

8 Branching time temporal logic and amorphous tree automata (context) - Bernholtz, Grumberg - 

1993 ACM DBLP 

2 Handbookof theoretical computer science (context) - Thomas, infinite - 1990 

2 An elementary decision procedure for the mucalculus (context) - Street, Emerson - 1984 

Year of Publication of Citing f^rticles 



-P 15 - 

**■ IB - 

0 

S;' 5 - 

E 

1 Q I 1 1 1 1 1 I I I I ' ' I 

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Year 



http://citeseer.isLpsu.edu/175303.html 



10/22/2007 



An Automata-Theoretic Approach to Branching-Time Model Checking (Extended Abstra... Page 1 of 3 



An Automata-Theoretic Approach to Branching-Time 
IVIodel Checking (Extended Abstract) (1994) (Make 
Corrections) (127 citations) 
Orna Bemholtz, et al. 
Proceedings of the sixth International Conference on Computer- 
Aided Verification CAV 

Bookmark in CiteULike 
Clf GS0Gf Home/Search Booknnark Context Related 

Links: ACM DBLP 



View or download: 
rice.edu/-vardi/papers/cav94. ps.gz 
mQnteftore.ula.ac.be/-pw/ pa p.., BVW94.ps 
montefiore.ulg.ac.be/%7Epw/p...BVW94,ps 
Cached: PS^gz PS PDF 

Image Update Help 
Problem Downloading? 
From: rice.edu/CS/Verification/ ( more) 
From: wwwcip.infQrmat...delchecking_lit 
(Enter author homepages) 



(Enter summary) Rate this article: 1 2 3 4 5 (best) 

* * T 1*1* * II • * 14 i 4 u Comment oh this article 
Abstract: Translating linear temporal logic formulas to automata has 

proven to be an effective approach for implementing linear-time model-checking, and for obtaining many 

extensions and improvements to this verification method. On the other hand, for branching temporal logic, 

automata-theoretic techniques have long been thought to introduce an exponential penalty, making them 

essentially useless for model-checking. Recently, Bernholtz and Grumberg have shown that this exponential 

penalty can be avoided, ... ( U pdate) 

Cited by: More 

Model Checking Games - For The Alternation-Free (Correct) 
The Bulletin of Symbolic Logic - Volume Number June (Correct) 
Relating Word and Tree Automata - Orna Kupferman Bell (1996) (Correct) 

Similar documents (at the sentence level): More 

35.7%: An Automata-Theoretic Approach to Branching-Time Model.. - Kupferman, Vardi, Wolper (1998) 
(Correct) 

13.1%: On the Complexity of Branching Modular Model Checking., - Kupferman, Vardi (1995) (Correct) 
8.1%: An Automata-Theoretic Approach to Modular Model Checking - Kupferman, Vardi (1998) (Correct) 

Active bibliography (related documents): More All 

0.5: Why Is Modal Logic So Robustly Decidable? - Vardi (1997) (Correct) 

0.5: Progress Measures, Immediate Determinacy, and a Subset.. - Klarlund (1992) (Correct ) 

0.2: Branching Time Temporal Logic and Tree Automata - Kupferman, Grumberg (1995) (Correct) 

Similar documents based on text: More All 

0.7: Two-Way Alternating Automata and Finite Models - Bojanczyk (Correct) 

0.5: The Finite Graph Problem for Two-Way Alternating Automata - Bojanczyk (Correct) 

0.5: Partial-Order Methods for Model Checking: From Linear Time to .. - Willems, Wolper (1996) (Correct) 

Related documents from co-citation: More All 

47: Automatic Verification of Finite-State Concurrent Systems Using Temporal Logic S.. (context) - Clarke, 
Emerson et al. - 1986 

47: An automata-theoretic approach to automatic program verification (context) - Vardi, Wolper - 1986 
28: Reasoning about infinite computations - Vardi, Wolper - 1994 

BibTeX entry: (U pdate) 



Bernholtz, O., Vardi. M. and Wolper, P. (1994). An automatatheoretic approach to branching-time model 
checking. Lecture Notes in Computer Science, 818. 142-155. http://citeseer.ist.psu,edu/175303.html More 

@inproceedings { bernholt z94automatatheoretic, 

author = "{M. Y. Vardi} {0. Bernholtz} and {P. Wolper}", 

title = "An Automata-Theoretic Approach to Branching-Time Model Checking", 
booktitle = "Proceedings of the sixth International Conference on Computer-Aided 



http://citeseer.ist.psu.edu/l 75303 .html 



10/22/2007 



An Automata-Theoretic Approach to Branching-Time Model Checking (Extended Abstra... Page 3 of 3 



The graph only includes citing articles where the year of publication is known. 

Documents on the same site (http://www.cs.rice.edu/CS/Verification/): More 

An Automata-Theoretic Approach to Branching-Time Model.. - Kupferman, Vardi, Wolper (1998) (Correct) 

Computational Model Theory: An Overview - Vardi (1998) (Correct) 

Bisimulation Minimization in an Automata-Theoretic. - Fisler, Vardi (1998) (Correct) 

Online articles have much greater imp act More about CiteSeer.lST Add search form to your site Submit 
documents Feedback 

CiteSeer.lST - Copyright Penn State and NEC 



http://citeseer.ist.psu.edu/175303.html 



10/22/2007 



An Automata-Theoretic Approach to Branching-Time Model Checking - Kupferman, Var,.. Page 2 of 3 



volume = "47", 
number = "2", 
pages = "312 — 360", 
year = "2000", 

url = "citeseer.ist.psu.edu/kupferman98automatatheoretic.html" } 
CitattoDS (may not include all citations): 

1097 Automatic verification of finite-state concurrent systems us., (context) - Clarke, Emerson et al. - 1986 

434 An automata-theoretic approach to automatic program verifica.. (context) - Vardi, Wolper - 1986 

405 Depth first search and linear graph algorithms (context) - Tarjan - 1972 

379 The complexity of relational query languages (context) - Vardi - 1982 

241 Decidability of second order theories and automata on infini.. (context) - Rabin - 1969 

230 Checking that finite state concurrent programs satisfy their, (context) - Lichtenstein, Pnueli - 

1985 ACM DBLP 

221 Specification and verification of concurrent systems in Cesa.. (context) - Queille, Sifakis - 
1981 ACM DBLP 

195 Prepositional dynamic logic of regular programs (context) - Fischer, Ladner - 1979 DBLP 

191 Linear-time algorithms for testing the satisfiability of pro., (context) - Dowling, Gallier - 1984 DBLP 

177 Temporal logic can be more expressive (context) - Wolper - 1983 DBLP 

165 Theoretical Computer Science (context) - Kozen, the et al. - 1983 ACM 

162 Automata-theoretic techniques for modal logics of programs (context) - Vardi, Wolper - 1986 ACM DBLP 

139 Reasoning about infinite computations - Vardi, Wolper - 1994 ACM DBLP 

137 Local model checking in the modal mu-calculus (context) - Stirling, Walker - 1991 ACM DBLP 

132 Relationship between nondeterministic and deterministic tape., (context) - Savitch - 1970 

131 The complexity of tree automata and logics of programs (context) - Emerson, Jutia - 1988 

1 14 The temporal semantics of concurrent programs (context) - Pnueli - 1981 ACM DBLP 

1 1 2 Memory efficient algorithms for the verification of temporal.. - Courcoubetis, Vardi et al. - 1992 

106 A linear-time model-checking algorithm for the alternation-f.. - Cleaveland - 1993 

102 Verification tools for finite-state concurrent systems - Clarke, Grumberg etal. - 1993 ACM DBLP 

100 mu-calculus and determinacy (context) - Emerson, JutIa - 1991 

81 Handbook of theoretical computer science (context) - Thomas, infinite - 1990 ACM 

59 the relation of programs and computations to models of tempo., (context) - Wolper - 1989 

58 Alternating automata on infinite trees (context) - Muller, Schupp - 1987 ACM DBLP 

54 Space-bounded reducibility among combinatorial problems (context) - Jones - 1975 DBLP 

53 Sometimes and not never revisited: On branching versus linea.. (context) - Emerson, Halpern - 1986 

46 Journal of the Association for Computing Machinery (context) - Chandra, Kozen et al. - 1981 

40 Automated temporal reasoning about reactive systems - Emerson - 1996 ACM DBLP 

40 the weak monadic theory of the tree and its complexity (context) - Muiler, Saoudi et al. - 1986 

40 Improved upper and lower bounds for modal logics of programs (context) - Vardi, Stockmeyer - 1985 ACM 

37 thetemporallogicofprograms(context)-Lamport, sometimes etal.- 1980 ACM DBLP 

36 Number of quantifiers is better than number of tape cells (context) - Immerman - 1981 ACM DBLP 

36 Weakly definable relations and special automata (context) - Rabin - 1970 

35 Efficient local correctness checking (context) - Larsen - 1992 ACM DBLP 

29 line model-checking for finite linear temporal logic specifi.Jcontext) - Jard, Jeron - 1989 

27 Efficient local model-checking for fragments of the modal -.. - Bhat, Cleaveland - 1996 

26 Weak alternating automata give a simple explanation of why m.. (context) - Muller. Saoudi et al. - 

1988 DBLP 

25 and temporal logics (context) - Emerson, tableaux - 1985 

25 Deciding branching time logic (context) - Emerson, Sistia - 1984 ACM DBLP 

24 Theoretical Computer Science (context) - Miyano, Hayashi et al. - 1984 ACM 

24 Temporal logic with fixed points (context) - Banieqbal, Barringer - 1987 ACM DBLP 

23 the membership problem for functional and multivalued depend., (context) - Beeri - 1980 

20 On model-checking for fragments of -calculus (context) - Emerson, JutIa et al. - 1993 

19 Yet another process logic (context) - Vardi, Wolper - 1984 

16 Theoretical Computer Science (context) - Slutzki, automata - 1985 ACM 

14 The propositional mu-calculus is elementary (context) - Streett, Emerson - 1984 ACM DBLP 

10 Log space recognition and translation of parenthesis languag.. - Lynch - 1977 ACM DBLP 

9 A linear local model checking algorithm for CTL (context) - Vergauwen, Lewi - 1993 ACM DBLP 

9 Games and modal mu-calculus - Stirling - 1996 ACM DBLP 

8 the random walk method for protocol testing - Mihail, Papademitriou - 1994 



http://citeseer.ist.psu.edu/kupferman98automatatheoretic.html 



10/22/2007 



automata-theoretic model checking 



Page 1 of 44 



This is the html version of the file htt p://www.sti.uniurb.it/events/sfm02mc/slides/etessarni.p pt. 
Google automatically generates html versions of documents as we crawl the web. 
To link to or bookmark this page, use the following uri: http://www.googie.com/search? 

q=cache:Clf FvdHet2sJ: www.sti .uniurb. it/events/sfm02mc/slides/etessami .ppt+property+preserved+model+checking+c 

Google is neither affiliated with the authors of this page nor responsible for its content. 

These search terms have been highlighted: property preserved model checking automata 



automata-theoretic model 

checking 

Kousha Etessami 
Bell Labs 

(starting next week, my affiliation will be LL 

of Edinburgh ) 

overview 

. The purpose of my lectures: 

o to cover the fundamental algorithms 
used in the automata-theoretic 
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